Background: Adherence to therapy is integral to successfully managing asthma, which requires comprehension of what, when, and how to use medication and diligence in following management plan. Asthma patients from ethnic minority groups have more morbidity and reported filling their prescriptions less often. Limited information is available in Canadian literature on ethnic differences in their perceptions of asthma management. We aimed to document patient perceived adherence to asthma therapy among targeted ethno-cultural groups. Methods: We evaluated perceived barriers to therapy adherence, including: cultural beliefs and practices, patient/care-provider communication, self-management knowledge, and medication costs. We conducted a cross sectional study and interviewed 85 Chinese or Punjabispeaking adult asthma patients. Results: Lack of sufficient instructions from physicians, language/communication barriers, lack of skills on how to use inhalers, and high medication costs and medication side effects were most reported barriers to proper self-management practices. Most participants lived with others in the same household and reported high social support from home caregivers. The influence of family on self-management practices was obvious. Conclusion: Better understanding of patient needs, provision of culturally and linguistically appropriate education, and inclusion of home caregivers into the management practices are necessary to improve asthma outcomes in Chinese and Punjabi communities.
Educational Materials, Knowledge, Communication, Cost, Beliefs
Introduction
In Canada, asthma affects about 2.2 million adults and 0.8 million children (12 percent of Canadian population), and is highly prevalent in the mainstream population; in particular it tends to be less well controlled among individuals of lower socioeconomic status and low income families. Asthma is also prevalent in the Canadian recent immigrant communities and constitutes a disproportionate burden of disease compared to Canadian-born individuals. Asthma affects ethnic communities differently in terms of disease-related outcomes including morbidity, and mortality, when compared with the mainstream community [1] .
Among these populations are Mandarin, Cantonese, and Punjabi speaking immigrants who are one of the largest and fastest growing cultural communities in Canada [2] . Within British Columbia, the Greater Vancouver Area (GVA) is the main location for these ethnic groups [3] . According to the 2010 Canadian Census data, these ethno-cultural communities make up 45% of GVA's immigrant population [4] .
Studies reveal that well controlled asthma requires adherence to therapy including self-management, proper use of medications, and following provider's instruction on treatment regimens [5] [6] [7] [8] [9] . However, less than 50% of asthma patients adhere to medication recommended by their care providers [7] [10]. Poor adherence is especially prevalent in less educated and disadvantaged groups [11] [12] [13] . Non-adherence has many implications, including preventable disease progression, increased risk of exacerbations, reduced functional ability and quality of life, and an increased risk of death [14] [15] [16] [17] [18] .
In contrast, adherence to therapy is associated with reduced mortality and a better quality of life [5] [6] [19] [20] [21] [22] .
Previous qualitative research identified multiple factors that can affect ethnocultural patients' ability to learn and adhere to care plans and follow caregivers' prescribed therapy regimens, including patients' perception of their disease, type of treatment or medication, quality of patient-provider communication, costs of medications and treatment procedures, and obstacles to comprehension and uptake posed by language and cultural barriers [7] [9] [12] [23] [24] [25] [26] .
Patients from ethno-cultural communities may face barriers to health care parity due to socio-cultural, behavioral, and psychological factors not addressed by the modern medical model. Consequently, these patient populations are disproportionately affected by health care disparities [13] [27] . Similar underlying determinants of proper self-management practices reported by different studies in mainstream and ethnic minority groups. While there are obvious gaps noted in both groups, including patient/care-provider communication, self-management knowledge, and medication costs, there is a knowledge gap in our understanding of how cultural beliefs and practices may effect therapy adherence among some ethno-cultural groups [28] . Through a cross-sectional study we investigated the link of these variables with self-reported adherence to asthma therapy and simultaneously examined the feasibility of involving family members, in the learning and self-management process.
From our previous studies [29] [30] [31] [32], we observed that family members who normally give care to the patient (hereafter termed the "caregiver") are a key health-related social support for many patients in ethnic communities. The purpose of this paper is to summarize our findings in terms of identifying: 1) the issues and concerns re adherence to asthma therapy in Cantonese, Mandarin and Punjabi patients, 2) the role of culture, beliefs and family support in asthma self-management.
Methods
A participatory approach was applied to conduct the study and collect qualitative data from asthma patients in the target communities. This study was part of a larger intervention project aimed to develop and validate educational materials related to asthma management in Chinese and Punjabi communities [31] . The main objective of this study was to identify patients' perceived barriers to engage actively in the management of their asthma, including self-management practices. This article summarized the participants' self-reported attitudes, beliefs, and practices related to adherence to asthma therapy and challenges and barriers to practice disease management. The study was approved by the University of British Columbia Office of Research Ethics and was registered at ClinicalTrials.gov (trial number: NCT01474928).
Participant Recruitment
A purposive sampling method was applied to enrol asthma patients who had physician diagnosed asthma, who reported using asthma medications daily, were 21 years of age or older, had immigrated to Canada within the past 5 years, resided in GVA during the study period, and spoke Mandarin, Cantonese, or Punjabi. Exclusion criteria included patient under the age of 21 years, their diagnosis of asthma had not been made by a doctor in Canada, inability to attend the study session because of physical limitations, inability to provide informed consent, or could not communicate in Cantonese or Mandarin. We recruited 167 asthmatic adults of whom 35 participated in group sessions to help develop the study framework and a measurement tool, 40 participated in pilot testing this tool, and the remaining 87 subjects participated in the main study (85 completed all study assessments). The 75 subjects who either participated in initial group sessions or pilot study did not participate in the main study. Study participants were identified and referred to the study by respiratory and family practice physicians in the collaborating clinics in the GVA. Bilingual facilitators contacted potential candidates by the phone and explained the study objectives, process, and risks in the patient's native language before recruiting them to study. They also outlined participants' rights to participate in the study and ob-tained signed consent in participants' native language. 
Measurement Tool Development

Data Collection
Data was collected during in-person interviews and the assessment tool, was administered by trained facilitators, from the target communities. Before the data collection process began, each patient signed a consent form in their native language.
Data Analyses
To analyze the data, we applied four steps in order to identify specific themes: 1) systematically read the transcripts, reviewed the participants' responses, and compared and contrasted participant responses within groups to document emerging themes; 2) established categories and coding themes; 3) across group comparisons were made to ensure consistency in the coding; and 4) sorted responses into thematic categories. All responses were translated into English and then coded. Back translation was conducted to ensure accuracy of translation process. Initially two people conducted item coding and data extraction and discussed any disagreements. If agreed the changes were applied, otherwise a third member was involved to resolve any discrepancies and finalize the content.
A professional qualitative analyser reviewed and commented on the qualitative data analysis process and necessary changes were applied accordingly. We classified recurring, emergent themes using continual comparison of the data. We added up the Mandarin and Cantonese patients in one group as "Chinese" to compare the objectives of interest with the "Punjabi" patients. said they never received a written action plan and 22 (26%) said they never received any oral or written instructions on how to use their inhaler from their doctor or from an asthma educator. More than 50% of patients who used both reliever and controller medications were unable to distinguish between the mode of action and purpose for the different inhalers (Table 1) .
Results
Participants' Characteristics and Medication Use
Asthma Knowledge, Understanding, and Beliefs
Participants' perspectives, knowledge, and beliefs about asthma medications, origin of their disease, and issues related to medication costs are summarized in Table 2 . In general, the majority of the participants in both ethnic groups had difficulty understanding the reason for using reliever vs. controller medications and many of them blamed their doctor for their misinterpretation and indicated they never received instructions or an action plan in their language on how to correctly use inhalers and the reasons for using different medications. A suggestion made by some participants was a need to develop educational handouts and videos to be provided by an asthma educator or doctor from their community. They felt the focus of such discussions should include: medication differences, potential side effects of medications, correct use of inhalers. They also emphasized the need for educational materials that could be taken home.
Additional concerns included a belief that medication would be ineffective or cause an addiction. High cost of medication in Canada, especially compared to the cost of similar drugs in their native countries, was a concern mentioned by many Punjabi participants. Furthermore, there were some common misconceptions among older participants in terms of the origin of their asthma and causes of disease severity. While Punjabi participants believed using non-asthma drugs might be the main reason for having severe asthma, some Chinese participants indicated side effects of asthma medications maybe the reason for their disease getting worse. Finally, although many patients identified their doctor as a main source of receiving health information, language barriers in communicating properly with care providers was expressed by both Punjabi and Chinese participants. There was a feeling that their doctor was not sympathetic enough to their cultural beliefs and practices were a commonly expressed feeling especially by female participants.
Patient Perceived Trust of Care Provider
When asked whether they would adhere to a physician's instructions on how "The best way you get your health is to attend self-management education sessions".
Learning about disease management "I want to find the ways I can deal with my asthma personally without having to involve the medical unless it's necessary sort of selfmanagement". "I want to find ways to be healthy and have the lifestyle that I want. I just hope to find something". "I don't think my disease is completely under control. So I just want to be able to control it. I want to be able to take deep breaths. I want to be able to exercise and I don't want to have to think too hard about taking a breath. It's very interesting to me to learn about these".
Need to develop helpful and cheap medications "Government help to discover something to do with those lungs to make them stronger whatever is left there".
"I want something that's going to be applicable to me as an asthmatic. Something that is either going to help me to control my asthma or cure my asthma if there is such a thing. Often you are just told what to do and you're told, take this drug, do this, do that. Maybe this drug is right for somebody else but it's not the right one for me. I'm told to take it but how do I know that that there might be a better drug for me?" "I have not seen any new drug trials done in asthma at all. Surely new and cheap medications can help to loosening the phlegm that you get. That's the main thing that keeps you from breathing". Table 3 .
Perceived Barriers to Asthma Therapy
Language and cultural barriers, lack of understanding care provider's instruction on self-management, and concern about side effects of medicine were identified by more than 50% of participants as barriers to taking asthma therapy. While we did not evaluate the impact of social support on adherence in this study, we noticed in many instances that caregivers' opinions influenced a patients' decision to fully adhere to therapy regiments: "My doctor told me I can take my inhaler 8 times a day but I take only 2 times because my son believes I can become somehow resistant to it". In addition, the patients showed interest in learning more about the medications they were taking presented in their community language.
They expressed their feeling that their cultural beliefs and practices should be somehow included in the educational information: "I am an elder and many people in my age group need relevant and trusted resources for their health concerns and questions; something is needed to be changed in Canadian health system in regard to culture and language issues".
Link between Cultural Beliefs and Practices and Asthma Therapy
There were some similarities and differences between the Chinese and Punjabi groups in their perceptions of the origins and implications of having asthma and self-management practices. For instance, a common belief amongst Chinese and Punjabi patients was that asthma is a communicable disease such as a common cold: "A lot of people in my community believe that asthma is a communicable disease". Also many Punjabi participants expressed a feeling of being ashamed using an inhaler in public because they were concerned that others might believe they had transmissible infectious lung disease such as tuberculosis. In terms of smoking, there were different perceptions among the studied groups. While smoking was practiced openly and prevalent among Chinese patients, as they indicated smoking tends to be heavily promoted by the Chinese culture and helped to form a social connection with peers/friends and colleagues. In contrast, Punjabi patients mentioned smoking is not a practical habit in their community, specifically for women, and many indicated they prefer not to smoke in front of elders; expressing that it clashes with their religious and cultural norms.
These beliefs and lack of understanding may indirectly impact patients' decision Table 3 . Patients' concerns and comments about their challenges related to their asthma management.
Factor Patients statements
Access issues "If we can have access to sources in our own language, we will be better able to get more and relevant information, especially those of us who don't know English very well".
"It is difficult to access information here, because it is in other languages and if one knows a little bit of English could (sic) just understand some words. I, myself, have to check the dictionary or ask my relatives. I think that is a barrier, the language, I mean. It is complicate (sic)".
"The information I try to access here is very difficult to understand because they were written in English. I normally ask my daughter to translate the information for me".
"I can say majority (sic) of the printed information is in English and the medical terminologies are very difficult for me to understand". "The medications have to be prescribed here and are not selling (sic) over the counter. I remember when we first arrived in Canada we did not have the (sic) medical access card and it was the first barrier to services. I had to bring the medicine in my luggage".
"I am always worried that I would be able to do nothing when I have asthma attack".
"I would like to see that there is a health care system [in Canada] where newcomers who cannot speak English well still receive needed services and help".
to involve in self-care of their chronic illness.
Discussion
This study examined the issues and concerns of asthma management in Cantonese, Mandarin and Punjabi patients. Our findings suggest that lack of communication between patient and care provider, concerns about cost of medication, and beliefs about side effect of medications were perceived as major barriers to adherence by study participants. Such challenges and skill barriers in the target communities may increase their risk of poor outcomes. These findings confirm the results of studies that assessed the effectiveness of educational intervention on asthma outcomes in minority communities, in particular focusing on improvement of proper communication between patient and care provider and modifying disease and medication-related misunderstandings [6] [9] [33] .
Indeed in our own study using appropriate educational material we saw improved asthma outcomes [30] [31].
Although we focused on overlapping themes that emerged within the studied ethno-cultural groups, it is important to identify other factors that may influence participants' beliefs and perceptions about disease management. One of the challenges identified in this study is related to "access" to relevant information to the target communities. A suggested approach to improving accessibility of information and services is developing educational interventions and directly involving patients and caregivers [34] . The last but not least challenge identified by participants considered to be a barrier to therapy adherence was the cost of medications prescribed by provid-ers. Different studies have shown involvement in the care process and trust between patient and care provider are strongly correlated to a willingness to pay for medications [9] [24] . As the Canadian health care system does not provide universal insurance coverage for medications, cost is a significant factor for most patients in both mainstream and ethnic minority communities and it reduces people's capacity to achieve consistent adherence [18] [20] [21] . The total costs for asthma treatment in Canada are likely much higher than many other developed countries [5] [21]. A recent study has shown that around 64% of asthma patients in British Columbia (BC) had poorly controlled asthma and this group was responsible for 90% of the overall cost of asthma care in BC [42] . This financial burden was significant among participants of our study as more than 55% of study subject were over 65 years old and over 60% were unemployed or retired and relying on social insurance. Most of these participants indicated that high cost of asthma medication was a barrier to regular use of medication and suggested the possibility of reimbursement of costs by the government for low-income families [43] . In our study, we found that Punjabi patients were more concerned about the cost of the medications, while Chinese patients fo- 
Limitations
There are some limitations in our study. First, although we were interested in assessing family support on health outcomes we did not systematically measure family impact on the outcomes of interest, as we noticed the importance and the influence of family support on self-management practices during course of the study. Therefore, we suggest involving family members who normally provide 
Conclusion
Social context, cultural beliefs and practices, and family support play distinct and significant roles in asthma control among Chinese and Punjabi patients, many of whom are less likely to benefit from medical directives due to language and cultural barriers. In a health system that typically favors a genomics aspect of medicine, patients are vulnerable to feeling misunderstood and diminished by healthcare providers [50] . 
